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IMPROVED TRACKING, PROPULSION 
AND BRAKING SYSTEM FOR 
BRIDGE TRIPPER/HOPPER CAR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The subjection relates generally to material moving apparatus and 
more particularly to improvements in belt trippers or hoppers which ride on a 
conveyor assembly. 

2. Description of Related Art 

A conventional belt tripper 11 is illustrated in Figure 1. Such a belt 
tripper 11 typically travels up and down railroad tracks located on top of a long 
movable conveyor 13 as shown in Figure 2. The tripper 11 functions to "trip" 
material off the long conveyor 13 to a short conveyor 15, which builds a stack of 
material 17. Apparatus known as "hoppers" are also similarly arranged to move up 
and down conveyors such as conveyor 13 to carry material along the conveyor. 
Trippers and hoppers of conventional design have exhibited numerous drawbacks. 

First, conventional trippers/hoppers 1 1 ride on rail wheels 17, as shown 
in Figure 3. Typical rail wheels 17 have a flange 18 running on the inside of the rail 
19. These flanges 18 help guide and align the wheel 17 along the track, but are 
subject to derailment if the track is not even. This poses a serious safety concern: 
since it permits the tripper/hopper to derail, i.e., come off the top of the bridge 13. 

Current equipment designs further use a pad type brake 21, Figure 4, 
that applies pressure to the top of the rail 17, using the weight of the tripper/hopper 
car. This design is similar to the braking system used on old trolley cars. The amount 
of friction developed is proportional to the weight of the machine and the spring 
tension. 

Current equipment designs use dual wire ropes running the length of 
the bridge 13 that wrap around capstans on the tipper/hopper. Propulsion of the 
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tripper/hopper is achieved by powering the capstans. Several problems exist with this 
system. With wire rope (cables), stretch is experienced as tension is applied through 
the capstans. The tripper/hopper's mass, plus the differential forces produced by the 
belt tensions, have to be overcome or resisted by the wire ropes. Overcoming the wire 

5 rope's stretch produces a jerky propulsion movement. 

In addition, since the tensions on the wire rope can become different 
from side to side, the resulting forces can create racking and potentially can derail the 
tripper/hopper. The same difficulty could be experienced if one of the cables breaks. 
As stated above, only the flanges of the rail wheels keep the current design on the 

10 rails, and if it derails, the brakes are useless. 

SUMMARY OF THE INVENTION 
According to the invention, wheels are placed on three sides of a wheel 
runway at each of four drive points. On the top of each drive point there is a drive 
15 wheel. On the underside of the runway is a holddown wheel. In addition, side wheels 
are provided for wheel system for alignment. This mechanism makes it virtually 
impossible for a tripper/hopper to come off the top of the bridge. 

According to another inventive aspect, a motor and motor brake are 
placed on each of the four drivewheels of the tripper or hopper. The motor brake 
20 utilizes the reduction of a drive gearbox to increase the effective braking torque 
developed. Any one brake is designed to hold the machine. 

The design is an "active" design, which provides increased safety 
factors and redundancy in the tracking system and the braking system. In addition, for 
added safety, a secondary "Fail Safe" brake system may be provided. The Fail Safe 
25 brake system incorporates two clamping type "rail" brakes to each tripper/hopper. 

Any time the propulsion system or power is turned off, the clamp brakes set and lock 
on the top chord of the bridge structure. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The exact nature of this invention, as well as its objects and advantages, 
will become readily apparent upon reference to the following detailed description when 
considered in conjunction with the accompanying drawings, in which like reference 
5 numerals designate like parts throughout the figures thereof, and wherein: 

Figure 1 is a side view outlining a prior art belt tripper; 
Figure 2 is a perspective view illustrating an environment wherein a belt 
tripper may find use; 

10 Figure 3 is a fragmented cross sectional view illustrating a prior art belt 

tripper wheel mechanism; 

Figure 4 is a fragmented cross sectional view illustrating a prior art belt 
tripper brake mechanism; 

Figure 5 is a cross sectional view illustrating belt tripper tracking and 
15 braking apparatus useful according to the preferred embodiment; and 

Figure 6 is a perspective view illustrating a drive motor apparatus useful 
according to the preferred embodiment; 

Figure 7 is a perspective view illustrating presently preferred positioning 
and mounting of components illustrated in Figures 5 and 6; and 
20 Figure 8 is a top schematic view taken at 8-8 of Figure 7. 



DETAILED DESCRIPTION 
OF THE PREFERRED EMBODIMENTS 

Certain preferred features of the improved tracking, propulsion and 
25 braking systems are shown in Figure 5. These features include a wheel tire 31 riding on 
one of two structural T-section rails 34, which typically comprise the top chord of a 
bridge truss, e.g., Figure 1 . The wheel tire 3 1 is relatively wide and of a larger diameter 
than the conventionally used rail wheels. Such tires assist in negotiating uneven 
surfaces and provide ease of mobility. 
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The wheel 31 is mounted on a rim structure 31, which attaches to a plate 
28 affixed to an axle 33. The axle 33 is journaled in a vertical support 35 to which the 
belt tripper superstructure including its cab are attached. 

A hydraulic brake assembly 37 is further shown welded or otherwise 

5 attached to the vertical support 35 by means of a channel 36, which is angled 90 
degrees, such that its hollow rectangular channel structure 38 is visible in Figure 5. The 
brake 37 includes first and second calipers 39, 41 mounting respective first and second 
brakes shoes 43, 45. The brake assembly 37 then acts like a disc brake and provides a 
"Fail Safe" feature as described herein. 

10 On the outside of the T-section 34 are mounted a caster guide wheel 53 

and a hold down roller wheel 59. A piece of angled channel 47 extends around the 
wheel 31 and is welded or otherwise affixed to the support 35. A suspending post 51 
suspends a u-shaped caster mounting bracket 53 wherein the caster wheel 55 is rotatably 
mounted on a vertically disposed shaft 54, such that wheel 55 rotates in a horizontal 

15 plane adjacent the vertical edge 56 of the T-section 34 and spaced apart therefrom. 

Mounted beneath the bracket 53, either by attachment thereto or to post 
51, is a strut 57 into which the roller wheel 59 is journaled. The roller wheel 59 is 
positioned immediately adjacent the underside edge of the structural T-member with a 
clearance of, for example, one-half inch. Such roller wheels 59 hold the belt tripper in 

20 position and preclude it from tipping off the track 34, while the caster guide wheel 55 
further assists in holding the wheel tire 3 1 in place. With this construction it becomes 
highly improbable that the tripper will come off the bridge. 

Figure 6 illustrates the motor drive mount employed according to the 
preferred embodiment. As shown, an electric motor drive unit 60 is attached to drive 

25 each of the four wheel tires 3 1 . The motor drive unit 3 1 includes a multi reduction, 
shaft-mounted gearbox 63, a motor 65 and an integral electric motor brake 67 with a 
Fail Safe, spring set electric release 69 The unit 60 is mounted to the wheel shaft 33 
(Figure 5) by means of a hollow shaft with shaft mount drive. 

Thus, a motor brake 67 is provided on each of the four drive wheels 31. 

30 This brake utilizes the reduction of each drive gearbox 63 to increase the effective 
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braking torque developed. Any one brake 67 is preferably designed to be sufficient to 
hold the machine. In order to increase the safety factor and redundancy of the braking 
system, each wheel drive incorporates an individual brake. For additional redundancy 
and safety, two hydraulic brakes 37 are provided. Any time the propulsion system or 

5 power are turned off, the Clamp Brake will set and lock on to the inside flange of the top 
chord of the bridge structure. 

The electric motor drive units 60 preferably provide Variable Frequency 
Drives at all four wheels through a multi reduction gearbox to apply smooth, even 
propulsion to the tripper/hopper. Through use of state of the art electrical controls, the 

10 VFD f s produce 100% torque throughout the frequency range of one to 50 hertz. The 
VFD allows the tripper/hopper to ramp up to travel speed smoothly and ramp down to a 
stop. The brakes then immediately set on each motor and the clamping brakes apply. 
The multiple output VFD controls and measures frequency and torque being applied to 
each drive motor. A main advantage of the motor drive system is that it provides a 

1 5 smooth propulsion system with the result that spills are minimized. 

Figures 7 and 8 illustrate a presently preferred scheme for positioning the 
tracking, propulsion and braking components of Figure 5 and 6 on a belt tripper 
structure 71. Figure 7 illustrates one side of the belt tripper. The opposite side is 
similarly constructed. 

20 As shown in Figure 7, a brake assembly 37 is suspended from a 

horizontal structural member 73 by attachment to a vertical member 72. The brake 
assembly 37 is centrally positioned between first and second wheel tires 31, which are 
driven by respective motordrive units 60. These two motordrive units 60 are each 
attached to the belt tripper structure 71 through use of respective pillow block bearings 

25 75. The bearings 75 are attached to the underside of respective horizontal structural 
members 77, 79, via bolts, welding or other conventional attachment means. 

As best seen in Figure 8, each caster side wheel 55 is positioned between 
the motordrive unit 60 and the structural T-section 34 of the bridge truss. Respective 
caster mounting brackets 53 are suspended from the respective horizontal members 77, 

30 79 by respective arms 81 which are in turn attached to an adapter bracket or transition 
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bracket 83. The roller wheels 59 are similarly suspended from members 77, 79 and are 
each positioned spaced apart from and adjacent to a respective pillow block bearing 75. 

Those skilled in the art will appreciate that various adaptations and 
modifications of the just-described preferred embodiment can be configured without 
5 departing from the scope and spirit of the invention. Therefore, it is to be understood 
that, within the scope of the appended claims, the invention may be practiced other than 
as specifically described herein. 
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CLAIMS 

What Is Claimed Is: 



1 1 . The apparatus comprising: 

2 a conveyer structure, including first and second T-sections; 

3 a car adapted to ride on said conveyor structure, said car comprising: 

4 (a) two pairs of wheel tires positioned to ride on said first 

5 and second T-sections respectively, each wheel tire being driven by a 

6 respective motor drive unit, each drive unit including an electric motor, 

7 an electric motor brake and a shaft-mounted gearbox; 

8 (b) four caster guide wheels each mounted adjacent a 

9 respective one of said wheel tires so as to rotate in a horizontal plane 

10 adjacent a vertical edge of one of said first and second T-sections; and 

1 1 (c) four roller wheels, each mounted to rotate about an axis 

12 parallel to the axis about which said wheel tires rotate and immediately 

13 adjacent an underside edge of one of said first and second T-sections 

1 2. The apparatus of Claim 1 further comprising: 

2 first and second hydraulic caliper brakes each having respective brake 

3 shoes positioned to engage a respective one of said T-sections. 

1 3. The apparatus of Claim 1 wherein said car comprises a belt tripper. 

1 4. The apparatus of Claim 1 wherein said car comprises a hopper. 
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1 5. The apparatus comprising: 

2 a car adapted to ride on first and second T-sections of a conveyer 

3 structure, said car comprising two pairs of wheel tires positioned to ride 

4 on said first and second T-sections respectively, each wheel tire being 

5 driven by a respective motor drive unit, each drive unit including an 

6 electric motor, an electric motor brake and a shaft-mounted gearbox. 

1 6. The apparatus of Claim 5 wherein said car further comprises: 

2 four caster guide wheels each mounted adjacent a respective one 

3 of said wheel tires so as to rotate in a horizontal plane adjacent a 

4 vertical edge of one of said first and second T-sections; 

5 four roller wheels, each mounted to rotate about an axis parallel 

6 to the axis about which said wheel tires rotate and immediately 

7 adjacent an underside edge of one of said first and second T- 

8 sections. 

1 7. The apparatus of Claim 6 further comprising: 

2 first and second hydraulic caliper brakes each having respective 

3 brake shoes positioned to engage a respective one of said T- 

4 sections. 

1 8. The apparatus of Claim 5 wherein said car comprises a belt tripper. 

1 9. The apparatus of Claim 5 wherein said car comprises a hopper. 
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ABSTRACT OF THE DISCLOSURE 

A tripper/hopper car rides on a conveyor via four wheel tires running on 
a T-section rails, with respective hold down wheels riding adjacent the underside of the 
rails and respective caster side wheels riding adjacent the vertical edges of the T-rails. 
Each wheel tire is driven by a motor drive unit employing a shaft-mount gearbox with a 
motor brake that utilizes the reduction of the drive gearbox to increase the effective 
braking torque developed. A pair of caliper-type brakes is further provided for 
redundancy. 
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All Foreign Applications, if any, for Patent or Inventor's Certificate Filed More Than 12 Months Prior to the Filing Date of This Application; 
Country Application No. Date of Filing 



Priority Claimed 
Under35U.S.C119 

Yes No 



I hereby claim the benefit under Title 35, United States Cede, § 120 of any United States application(s) listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the prior United States application in a manner provided by the first paragraph of Title 35, United States 
Code, § 1 12, 1 acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56 which occurred between the filing date of -he prior application and the national or PCT international filing date of this application: 

(Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



(Application Serial No.) 



(Filing Date) 



(Status) 

(patented, pending, abandoned) 



I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and Trademark Office connected 
therewith: 

Doyle B. Johnson (Reg. 39,240) 



Joseph W. Price (Reg. 25,124) 
Franklin D. Ubell (Reg. 27,009) 
Albin H. Gess (Reg. 25,726) 
Gordon E. Gray, in (Reg. 42,602) 



Michael J. Moffatt (Reg. 39,304) 
Bradley D. Blanche (Reg. 38,387) 



Send Correspondence To: 

Price, Gess & Ubell 

2100 S.E. Main Street, Suite 250 
Irvine, California 92614 
Telephone: 949/261-8433 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and 
further, that these statements were made with the knowledge that willful false statements and the like are punishable by fine or imprisonment or both (18 U.S.C. 
1001) and may jeopardize the validity of the application or any patent issued thereon. 



FULL NAME OF SOLE OR FIRST INVENTOR 

RONALD R. KELLY 


!NVENTOR>£lGNATUR§ j^S / f/^/y 




DATE 

8-5-98 


RESIDENCE / 

139332 Carriage Road, Poway, California 92064 / 


CITIZENSHIP 

U.S.A. 


,J?OST OFFICE ADDRESS 








"S Same As Above 








^ULL NAME OF SECOND JOINT INVENTOR, IF ANY 
J-1 nFORHR M. BERNARD 


^I&IeNTOR-S SIGNATURE Jj> 




DATE 

8-6-98 


RESIDENCE $ 

iH 1084 Winding Oak Drive, Chula Vista, California 91910 


CITIZENSHIP 

U.S.A. 




^POST OFFICE ADDRESS 








r: Same As Above 








~_FULL NAME OF THIRD JOINT INVENTOR, IF ANY 


INVENTOR'S SIGNATURE 




DATE 


^RESIDENCE 


CITIZENSHIP 


: ^POST OFFICE ADDRESS 




FULL NAME OF FOURTH JOINT INVENTOR, IF ANY 


INVENTOR'S SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 




. FULL NAME OF FIFTH JOINT INVENTOR, IF ANY 


INVENTOR'S SIGNATURE 




DATE 



RESIDENCE 



POST OFFICE ADDRESS 



FULL NAME OF SIXTH JOINT INVENTOR, IF ANY 



INVENTOR'S SIGNATURE 



DATE 



RESIDENCE 



CITIZENSHIP 



POST OFFICE ADDRESS 



JOSEPH W PRICE 
ALBIN H GESS 
FRANKLIN D UBELL 
DOYLE B JOHNSON 
MICHAEL J MOFFATT 
GORDON E GRAY III 
BRADLEY D BLANCHE 



Price, Gess & Ubell 

ATTORNEYS AT LAW 
2100 S.E. MAIN STREET, SUITE 250 



IRVINE, CALIFORNIA 92614-6238 



A PROFESSIONAL CORPORATION 
TELEPHONE: (949)261-8433 
FACSIMILE: (949)261-9072 
FACS IMILE: (949) 261-1 726 

e-mail: pgu@ix.netcom.com 



VERIFIED STATEMENT (DECLARATION) 
CLAIMING SMALL ENTITY STATUS 



Inventor(s): 



Ronald R. Kelly et al. 



Title: 



IMPROVED TRACKING, PROPULSION 
AND BRAKING SYSTEM FOR 
BRIDGE TRIPPER/HOPPER CAR 



Attorney's 
Docket No.: TER2-BD91 



EXPRESS MAIL LABEL NO. EL063611370US 



DATE OF DEPOSIT: August 7. 1998 



Applicant or Patentee: RONALD R. KELLY and GEORGE M. BERNARD 

Serial or Patent No.: 

Filed or Issued: , 

For: IMPROVED TRACKING, PROPULSION AND BRAKING SYSTEM FOR BRIDGE TRIFPER/HUPPEK CAK 



VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 



As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in 37 CFR 1.9(c) for purposes of paying 
reduced fees under section 41(a) and (b) of Title 35, United States Code, to the Patent and Trademark Office with regard to the invention 
entitled IMPROVED TRACKING. PROPULSION AND BRAKING SYSTEM FOR RKTHCT described in 

TRIPPER/HOPPER CAR 

|X] the specification filed herewith 

[ ] application serial no. , filed . 

[ ] patent no. , issued . 

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to assign, grant, convey or license, any 
rights in the invention to any person who could not be classified as an independent inventor under 37 CFR 1.9(c) if that person had made the 
invention, or to any concern which would not qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 
CFR 1.9(e). 

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am under an obligation under contract or law 
to assign, grant convey, or license any rights in the invention is listed below: 

^ [X 1 no such person, concern, or organization 

[ ] persons, concerns or organizations listed below* 

1^ *NOTE: Separate verified statements are required from each named person, concern or organization having 

ft J rights to the invention averring to their status as small entities. (37 CFR 1.27) 



Jrlfllname 



Address 




[ 1 INDIVIDUAL 


I 1 SMALL BUSINESS CONCERN 


[ J NONPROFIT ORGANIZATION 


Sjllname 








:,£DDRESS 




[ J INDIVIDUAL 


t ] SMALL BUSINESS CONCERN 


[ | NONPROFIT ORGANIZATION 


EtjLL NAME 









3&DRESS ■ 

Oj [ J INDIVIDUAL I J SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION 



I acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement to small entity 
status prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date on which status as a small 
entity is no longer appropriate (37 CFR 1.28(b)). 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such willful false statements 
may jeopardize the validity of the application, any patent issuing thereon, or any patent to which this verified statement is directed. 



Ronald R. Kelly 



Geor ge M . Bernard 



NAMEOFINYENTOR 




;ame of inventor 





NAME OF INVENTOR 



Signature of Inventor 



Signature of Inventor 



Aug tff tf 



Date 



Date 



